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PART I
1        A STUDY ON ORBITAL WALL FRACTURES AND ITS VISUAL OUTCOME
INTRODUCTION
    “The term “blow-out fracture” of the orbit refers to a specific syndrome, in which the
orbital floor fracture occurs on its own, without a fracture of the orbital rim, usually as a 
result of a blow from the front, impinging on the soft tissues of the orbit”.
- Sir Stewart Duke Elder in System of Ophthalmology
Vol.XIV Part 1, Mechanical Injuries, 1972.
    Blow- out fracture is caused by an object greater than the orbital diameter, which leads to 
sudden increase in the orbital pressure. The force is transmitted to the thin orbital floor and 
medial wall, since the lateral wall and roof can withstand such trauma.
Orbital floor fractures alone or in conjunction with other facial skeletal fractures are the 
most commonly encountered mid-facial fractures, second only to nasal fractures.
  In India, violent assaults (with fist and elbow) and RTA are the most common mode of 
injuries. It tends to occur more often in males than females.
2HISTORY AND REVIEW OF LITERATURE
1888
      Hugh SA a 13 year old boy suffered an injury to the RE by the shaft of a cart.
     At first the lids were oedematous and closed. When the swelling subsided it was noticed,
that the RE was sunken. One year later when the patient presented to Moorfields, it appeared 
as if he had a small artificial eye in the right orbit. Although the orbital margins were intact 
and no fracture could be palpated, the young man suffered marked enophthalmos, 
hypophthalmos and limitations of movements.
1943
     The basic mechanism responsible for the orbital floor injury was suggested by 
PFEIFFER.
1957
     The mechanism was investigated by Smith and Regan by striking the globe with a 
hammer with hurling ball in between. When the orbit is struck by an object, with a diameter 
larger than the orbital rim dimensions i.e. >5cm, a sudden increase in the intra orbital 
pressure occurs.
    If the force is great enough, the thin inferior wall (0.3- 1mm) gives way or a blowout
occurs.
   The compressed orbital contents then herniate into the maxillary sinus. When the force is 
released, the eye and the adjacent orbital contents will spring back to their original position.
31964
BLOW-IN-FRACTURE OF THE ORBIT
    DINGMAN and NATVIG drew attention to a very unusual type of orbital floor injury, with 
similar aetiology and clinical appearance with blow-out fracture, where the orbital floor is 
elevated.
1950 & 1960
    Blow-out fractures were treated as surgical emergency
1970
   Then the management of blow-out fracture shifted more towards the conservative 
approach.
1982
    American society of Ophthalmic Plastic and reconstructive surgery advocated early 
surgery within 2 weeks of injury.
     Surgical intervention is intended to minimize the development of enophthalmos and to 
maximise the extra ocular motility
   Surgery should be strongly considered for fractures of >200 mm2     or those >100 mm2 and
located 1cm or more behind the rim.
  Surgery also indicated in the fractures having a high potential for inducing enophthalmos or 
globe malposition and those fractures causing diplopia with incarceration of inferior rectus, 
fascia or other connective tissue in the fracture site.
41993(Feb) British Journal of Ophthalmology 77(2) 100 – 2
      There was a significant difference in orbital volume discrepancy between patients 
managed surgically or conservatively, suggesting that orbital volume measurements with CT 
scan may be of use in decision making on surgical intervention.
1993(Apr)Oral surgery, Oral Medicine, Oral Pathology, 75 (4) 433-5
   Diplopia caused by orbital floor blow out fractures is one of the major complications of 
orbital injuries. Surgery is indicated when the vertical movement of the eye is impaired and it 
is performed after complete resolution of orbital haemorrhage and oedema. The maximal 
time for this procedure is 14 days.
1993 (Sep – Oct) Acta Chirurgica –Belgica 93 (5) 20-1-6
    Three dimensional reconstruction (3D-CT) and MRI had a profound impact on the 
diagnosis on the diagnosis of fractures.
1994(Dec) British Journal of Sports Medicine
    One third of the orbital blow- out fractures sustained during sports. Soccer is most
commonly involved. Typically high energy blows by opponents finger, fist and elbow are 
responsible.
1996(Jun) Journal of the Louisiana State Medical Society
   Road traffic accidents have a high association with orbital floor injury. CT scan with axial 
and coronal plane provide more accurate information.
51997(Mar) Journal of Oral and Maxillo Facial surgery
   Lyophilized fascia lata is easy to shape and place in the defect. It provides an excellent 
material for repair of small to, moderate sized orbital floor defects. 
1997(Sep) Plastic and Reconstructive Surgery 100 (3) 575 -81
    Trans antral endoscopic orbital floor exploration, a cadaver and clinical study. It provides, 
precise determination of the orbital floor fracture size, location and the presents of entrapped 
periorbita. 
     
6CLASSIFICATION OF ORBITAL WALL FRACTURES
Blow-out fractures can be divided into PURE AND IMPURE fractures
Pure type: 
           Fracture of the orbital wall (floor and or medial wall, rarely roof) without involvement 
of the orbital rim.
Impure type:
         Fracture of the orbital wall, with the involvement of the orbital rim (Zygoma, Maxillary 
bone, Frontal bone).
Blow-in fractures:
   It is an unusual type of orbital fracture, where the fractured fragments project into the orbit.
                          Types of Blow-out fractures
1. Linear fractures:
     Fracture lies just parallel and medial to the inferior orbital groove.
2. Trap door fractures:
    Fractured segment of the orbital floor separates transiently and springs down at the time of 
impact. When returning almost to its original position after the impact, it entraps the muscles 
and soft tissue in the process. It is very common in children.
3. Hinged fractures
    Fracture occurs along the inferior border of the ethmoid, entering the maxillary sinus.
74. Communited fractures:
     Combination of all the above fractures.
5. Saucer shaped fractures:
   Following fracture of the bone, the overlying periosteum may be intact, producing smooth 
saucer shaped depression. So the orbital tissue cannot get trapped in this type.
Orbital medial wall fracture:
   These fractures most commonly occur in conjunction with floor fractures. Isolated fractures 
are less common. The complications of these fractures include orbital emphysema, medial 
rectus entrapment and epistaxis. If the medial wall fracture is large, it needs surgical 
intervention.
Orbital roof fracture:
  It involves the frontal sinus and intra cranial structures. Commonly occurs following the
RTA and fall from height. Complications include CSF rhinorrhoea, intra cranial 
haemorrhage, pulsatile ptosis, encephalocele, meningitis and brain abscess. These 
complicated fractures need neurosurgical and/or otorhinolaryngological consultation.
Orbital apex fracture:
It occurs alone or in association with facial injuries, Traumatic optic neuropathy, CSF
rhinorrhoea and Carotico-cavernous fistula (CCF) .
8Nasal-orbital-ethmoid fracture (NOE):
      Here nasal bones and the thin ethmoidal bones are fractured, with resultant traumatic 
telecanthus and flattened nasal bridge. Early open repair with precise reduction and 
stabilization of bone fragments will be done by oro-facio-maxillary surgeon.
Mid Facial fractures:
   It is divided into 3 types 
Le Fort I (Guerin): Here the tooth bearing portion separated from the upper maxilla. No 
orbital involvement 
Le Fort II: fracture across the orbital floor and nasal bridge (pyramidal fracture) 
Le Fort III: fracture across the frontozygomatic suture line, entire orbit and the nasal bridge 
(craniofacial separation) 
Fig: 1 Shows 
Fig: 2 showing type of
9
the Hinged type Fracture
Lefort Fractures
10
SURGICAL ANATOMY
     The orbits are the quadrilateral pyramidal shaped bony cavities; it contains the globes, 
extra ocular muscles, nerves, fat and blood vessels. The cone shaped orbit is formed by seven 
bones. The bones are
1. Maxilla
2. Palatine
3. Frontal
4. Sphenoid
5. Zygomatic
6. Ethmoid
7. Lacrimal Bones
Boundaries:
       Superiorly - anterior cranial fossa
       Inferiorly   - maxillary sinus
     Laterally    -   from behind forwards, the middle cranial fossa  and temporal fossa
    Medially   -   nasal cavity and ethmoidal sinuses.
11
      Base of the pyramid is quadrangular in shape, bounded by orbital margins. Apex of orbit 
is formed by optic canal and superior orbital fissure. Orbital axes run forwards, laterally and
slightly downwards.
      The orbital contents are protected by the strong orbital rim, formed by frontal bone 
superiorly, zygoma laterally, frontal process of maxilla medially and thick rim of floor 
formed medially by maxilla, zygoma laterally.
The orbital rims are resistant to fracture,
       50- 80g/sq inch of force is required to fracture the lateral, inferior rim and the malar arch.
       120- 180g/sq inch of force is required to fracture the superior rim
        35 g/sq inch of force only is required to fracture the nasal bridge
  So any applied force is transmitted and dissipated to the facial bones and to the cranial
vault.
MEDIAL WALL
   Medial walls are parallel to each other, separated by ethmoidal air sinus. Formed by thin 
lamina papyracea of ethmoid bone centrally, thick sphenoid bones posteriorly and anteriorly 
by maxilla, lacrimal bones. Frontal ethmoidal suture demarcates the superior border of medial 
wall.
Posterior medial wall fractures may transect a branch of the anterior ethmoidal artery, which
lies 25mm posterior to the medial canthal tendon. It will result in retro bulbar hemorrhage.
Postero medial wall fractures are often associated with traumatic optic neuropathy, due to its 
proximity to the optic foramen.
12
Fig : 3 Shows Bones of Orbit
Fig : 4 Shows Medial wall bones
13
LATERAL WALL
    Formed by the orbital process of Zygomatic bone and greater wing of sphenoid bone.
   It is the strongest and thickest wall of the orbit.
ORBITAL ROOF
     The roof is triangular, thin, and translucent and fragile.Formed by Orbital plate of frontal 
bone and lesser wing of sphenoid bone.
FLOOR OF THE ORBIT
      The orbital floor is equilateral triangle in shape. Formed by the Orbital surface of 
maxilla, zygomatic and palatine bone. It runs backwards and inclined upwards towards the 
optic canal.
     Posteromedial part of floor is the thinnest portion, where the fracture is most common. 
The medial half is further weakened by the infraorbital groove and infra orbital canal.
INFRA ORBITAL NERVE
  Infra orbital groove contains the infra orbital neurovascular bundle, which exits through 
the infra orbital foramen, lies 6 to 10 mm below the orbital margin. Fracture of this region 
leads to infra orbital hypoesthesia.
   The dimensions of the orbital entrance average about 41.6 x 34 mm. Blunt objects greater
than this diameter, on striking, causes the orbital fractures. The narrowest portion of the orbit 
is the orbital apex; here the optic nerve enters the orbit through the optic foramen.
    The inferior orbital fissure lies, 16mm posterior to the inferior orbital rim runs diagonally 
from the apex.     
14
Fig : 5 Shows Floor of the Orbit
Fig : 6 Shows Infra orbital foramen
15
                                                PATHOGENESIS
    Around 80% of the fractures commonly occur in the posterior part of orbital floor medial 
to the infra – orbital groove and canal.
The reasons are
i) Extremely thin bone at this site
ii) Upwardly inclined bone of the posterior orbital floor which lies close proximity to the 
globe.
iii) The fracture site lies directly beneath the geometrical axis of orbit .
Two theories explain the mechanism of orbital blow out fracture
1. The HYDRAULIC THEORY by Smith and Regan
When a blunt object (which is spherical and larger than the orbital base) hits the orbit, the 
globe and the soft tissues will be retro pulsed, suddenly increasing the orbital pressure. To 
relieve this pressure the thinnest orbital wall blows out usually medial to the infra orbital 
canal, into the maxillary sinus. The medial wall sometimes gives way due to its fragility. This 
is considered as a safety mechanism of globe.
2. THE BUCKLING THEORY by Fujino
     When a blow strikes the inferior orbital rim, the rim is displaced posteriorly and the force
will be transmitted to the thin orbital floor, which buckles and fracture into the maxillary
sinus .Then the inferior rim returns back to its normal position intact
16
Fig : 7(a) Shows the Hydraulic theory of blow out fracture
Fig : 7(b) represents the Buckling Theory of Fujino
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CLINICAL FEATURES
1. Defective vision
2. Diplopia
3. Pain
4. Epistaxis
5. Decreased sensation of face on the fracture side
6. Redness
Signs 
Periocular signs: Periorbital edema, ecchymosis
Emphysema- medial wall fracture 
Proptosis / Enophthalmos
Restricted ocular movements
Infra orbital anesthesia
Other effects 
  Subconjunctival hemorrhage, hyphema, iridodialysis, angle recession, lens subluxation, 
retinal dialysis.
18
Fig: 8 (a)On Primary gaze (b) On elevation- Restriction in Left eye
Fig: 9  Shows Left Eye Periorbital edema, ecchymosis with sub conjunctival Haemorrhage
19
Enophthalmos – causes:
1. Herniation of fat, connective tissue into the maxillary sinus through the ruptured periorbita.
2. Loss of supporting action due to damage to the ligament of Lockwood, causes downward 
displacement
3. Necrosis of the orbital fat due to pressure from orbital hematoma and low grade 
inflammation.
4. Globe may be held backwards due to incarcerated muscles and its shortening and fibrosis.
5. Immediately after injury it may be masked due to orbital hemorrhage and edema.
6. In very severe enophthalmos, a prominent superior sulcus deformity can be present.
Diplopia –Causes:
1. Incarceration of extra –ocular muscles (particularly inferior rectus and inferior oblique) 
and soft tissues.
2. Direct injury to the muscles by bony fragments
3. Damage to the nerve supply to the muscles
4. Hemorrhage and edema into the orbit may tighten the fibrous septa that connect the 
periosteum and muscles, resulting in ocular motility restriction.
5. Displacement of globe
6. Occasional uniocular diplopia due to lens subluxation or macular edema
20
     DIAGNOSIS
1. Thorough history
2. Assessment of the general status
3. Visual acuity
4. Pupillary  reaction
5. Ocular examination
6. Extra ocular movements
7. Fields and colour vision
8. Intra ocular pressure and fundus 
9. Hertel's exophthalmometry 
10. Diplopia charting
11. Forced duction test:
    This test helps in differentiating the limitation of movements due to orbital oedema,
muscle contusion and nerve damage, from the limitations caused by incarceration of the 
inferior rectus and or inferior oblique.
       After topical anaesthesia (4%lignocaine), using toothed forceps, the conjunctiva with 
tenon’s capsule is grasped close to the limbus, opposite to the testing muscle’s action
(eg:3 and 9’o clock position for testing inferior rectus). While rotating the eye in the 
paretic direction, presence of resistance indicates the restrictive pathology.
    The patient is asked to look in the paretic direction, while keeping sterile swab at 
limbus, the amount of force generated by the paretic muscle is compared with the normal 
contralateral side. This is active Force generation test. This can only be done in 
conscious, cooperative and alert patients.
21
Fig : 10 Showing Enophthalmos in Right eye
Fig : 11 Showing Forced duction procedure in Left Eye
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                     RADIOGRAPHY OF THE ORBIT
    Radiological evaluation is an essential component in orbital trauma to evaluate the soft 
tissue swelling, bony structures, globe integrity, optic nerve, intra ocular structures and to 
identify any foreign bodies.
    Even though the conventional radiography can detect gross bony abnormalities, it is 
inadequate for the complete assessment of soft tissue injuries. Conventional radiographic 
views include Caldwell’s, Water’s and Lateral view.
Caldwell’s nose-forehead position: 
          It is a postero-anterior view with incident ray angled 100 downwards. It superimposes 
the superior portion of maxilla on the temporal bones. Frontal sinus, ethmoid sinus, superior 
orbital fissure, superior orbital rim and medial orbital wall are best evaluated by this view.
Water’s view: 
          It is a nose- chin position view, for evaluating the orbital floor without superimposing 
the petrous bone.
Lateral view: 
       The head is placed with sagittal plane parallel to the film, with the incident ray directed 
horizontally, to evaluate the nasal bone fracture and low transverse type of fracture.
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Findings suggesting orbital fracture:
1. Step-off deformity or irregularity of the involved wall
2. Orbital emphysema
3. Herniation of soft tissue into maxillary sinus (Trap door, Hanging drop sign)
4. Air-fluid level in the adjacent sinus
                 COMPUTED TOMOGRAPHY
     CT is the imaging modality of choice for evaluating orbital trauma. The standard CT 
protocol suggests 3mm thick slice in direct axial and coronal planes. Axial imaging is ideal 
for evaluating medial and lateral walls of orbit and anterior wall of maxillary sinus. Coronal 
imaging is sensitive for evaluating orbital floor and roof.
      Three –dimensional imaging models with 1mm reconstructed images provides the 
precise details about the fracture pattern and their surrounding relationship.
Advantages: it assess the
1. Bone directly.
2. Size of the  defect
3. Extent  of the communition
4. Soft tissue protrusion through the defect
                   MAGNETIC RESONANCE IMAGING (MRI)
       Role of MRI in orbital trauma is to assess the optic nerve injury, extra ocular muscles, 
and associated brain injury. The MRI protocol imaging is T1-weighted and T2-weighted
images in axial and coronal planes.
24
Fig : 12 X-Ray Water’s view showing tear drop sign in Left Eye
Fig: 13 shows CT Orbit coronal plane showing Tear Drop sign in Left Eye
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Fig: 14 a &b CT Orbit coronal plane showing the Medial wall and
Floor Fracture in the Left Eye
Fig:15 :MRI Orbit: (a)T1 image, coronal plane & (b) T2 image, Sagittal plane
Shows the Left Eye floor fracture with herniation of Inferior rectus muscle
into the maxillary sinus
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MANAGEMENT
    Majority of the Orbital wall fractures do not need surgical intervention and or treated 
conservatively by observation for 7- 10 days with oral antibiotics, nasal decongestants and 
local ice compression. Oral steroids (Tab.Prednisolone 1mg/kg) can be given to reduce
oedema and to decrease the fibrosis. Patient should be instructed not to blow the nose.
  1. Small cracks without any herniation don’t require treatment since the risk of 
complications is less
    2. Fractures less than one-third of orbital floor without herniation or enophthalmos with
improving diplopia can be left untreated.
Surgical management
Aims:
1. prevention of  vertical diplopia
2. Prevention of unacceptable Enophthalmos
Indications for surgical repair: 
1. Restricted ocular motility showing no improvement with conservative treatment for one 
week.
2. Diplopia within central 300
27
3. Enophthalmos >2mm
4. Evidence of entrapment of orbital contents with confirmation by forced duction test
5. Fractures with risk of developing future enophthalmos
  i) Large fractures of floor and/ or medial wall
  ii) Combined medial wall and floor fractures
6. Blow-in fracture
7. Complex and communited fractures
Urgent surgical interventions:
1. ‘White- eyed’ fracture or Trap door fracture
Usually occurs in less than 18 years old without any external soft tissue injury in 
orbital floor fracture. These patients may present with nausea, vomiting, bradycardia
and heart block due to ‘oculo-cardiac reflex’.  Surgery is indicated within 24- 72 hours 
to prevent the ischemic necrosis of inferior rectus and oculo-cardiac reflex.
2. Early marked enophthalmos
28
Criteria for surgical intervention
      Every patient who has sustained a blunt orbital injury should be followed with sequential 
exophthalmometry readings. Initial exophthalmos secondary to orbital oedema and 
haemorrhages will subside and may unmask enophthalmos.
     Enophthalmos may develop late, months after the traumatic episode; it will often result in 
marked superior sulcus defects and significant cosmetic deformities. It is extremely difficult 
to correct enophthalmos and deep superior sulcus.
      Diplopia in the primary and reading position is debilitating. Diplopia in extreme gaze is 
often little significance. Diplopia should be quantitated with Hess charting. Forced duction 
test clearly differentiates an entrapped or fibrotic muscle from paretic muscle.
     After 3-4 weeks the orbital floor will probably have healed with fibrous sheets bridging 
the defect and incorporating the entrapped muscle.
Timing for the surgery:
     The ideal time is not beyond 2 weeks.  Late surgeries can be complicated by orbital fat 
atrophy and shortening of extra ocular muscles.
  
29
SURGICAL TECHNIQUES
   Types of approaches to orbital floor
1. Trans conjunctival approach
2. Trans cutaneous
3. Trans antral 
    Trans cutaneous approach has been described using 3 incisions- i) sub-ciliary, ii) lower lid,
iii) orbital rim
Techniques:
1. Transconjunctival (Swinging eyelid) approach:
      The transconjunctival inferior fornix approach provides direct entry and wide exposure of 
the orbital floor and inferior orbital margin through a cosmetically hidden incision and the 
risk of postoperative lower lid retraction and ectropion is minimal. It can be combined with 
lateral canthotomy and cantholysis (swinging eyelid) for adequate exposure. It can also be 
combined with transcaruncular incision for 2700  access in case of inferior and medial wall 
fracture.
       The inferior fornix is incised 4mm below the lower edge of tarsus with lateral
canthotomy and cantholysis .The conjunctiva, capsulopalpebral fascia and the Muller’s
muscle are severed and dissected in the plane between the orbicularis and the 
capsulopalpebral fascia until the inferior the orbital margin is reached.
      This approach is the preferred approach since it is simple, provides excellent exposure, no 
visible scar, with minimal postoperative lid malpositions.
30
2. Trans cutaneous approach:
i) Subciliary approach (Blepharoplasty incision)
     A horizontal incision is made 2mm below the lid margin. It should not be extended too 
laterally ,since it compromises the lymphatic drainage. The disadvantage of this approach is 
postoperative lower lid ectropion.
ii) Lower lid crease and orbital rim approach:
      The cosmetic results following these approaches are less satisfactory. There is an
increased risk of cicatricial adhesions of skin muscle flap to orbital rim periosteum.
3.Trans antral(Caldwell-Luc)approach:
     Caldwell-Luc gingival sulcus or anterior maxillary approach 
Indications:
                i)When the orbital floor is completely disrupted.
ii) When the entrapped orbital contents cannot be released from above with direct 
orbital approach.
Disadvantages:
   This approach has limited visualization, poor access for implant placement, poor 
haemostasis, higher infection rate and hazardous of forcing bony fragments into the globe and 
optic nerve.
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Surgical procedures:
      Under general anaesthesia, first the forced duction test is performed to confirm the 
degree of tissue entrapment. Then the transconjunctival incision with lateral canthotomy 
and cantholysis is performed.
      Dissection is carried out till the inferior orbital margin is reached and keeping the 
septum intact to avoid fat herniation. Then the periosteum is opened 1.5mm below the 
orbital margin and elevated with periosteal elevator.
      The orbital floor is completely examined for the fracture site and its margin, size. It is 
also be examined to identify the stable fracture. Then the infraorbital nerve and inferior 
rectus should be identified.
    Then the incarcerated tissues are freed from the fracture site using hand on hand 
manoeuvre with the periosteal elevator, metal suction tip or malleable retractor. In hinged 
fractures the fracture may be enlarged to achieve atraumatic release.
   The pupillary light reaction is checked to assess for optic nerve.  Forced duction test is 
to be repeated to ensure no more incarcerated tissues are present.
      Then the implant (titanium mesh) of appropriate size (0.4 -0.6 mm) is placed over the 
fracture site, to cover the defect and with 3-4 mm circumference. Flaccid materials such as 
Teflon are not useful, as they fold on themselves and prolapsed into the maxillary sinus. 
Autogenous bone may be used to repair floor defects, but it involves an additional 
operational site.
Fig:17 
Fig18:shows the transconjunctival
32
showing Trans conjunctival incision
approach provides the excellent 
approach to the orbital floor
33
Fig: 18 shows intra operative picture with placement of titanium mesh
    Once the implant is satisfactorily placed in position by small fixation holes (which are 
drilled in the infra orbital rim), the periosteum is returned to its position. Avoid suturing 
the periosteum because the suture may act as a nidus for inflammation.
   Then the forced duction test is again repeated. The conjunctiva and lower lid retractors 
are closed with several interrupted absorbable sutures. Then lateral canthus is repaired in 
case of lateral canthotomy.
      In the early postoperative period pupillary reaction, bleeding and visual acuity should 
be monitored.
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Graft materials:
Autologous:
Nasal septal cartilage
Auricular cartilage.
Bones 
         Anterolateral maxillary sinus
         Iliac crest
         Ribs
         Cranial bone
        Symphyseal bone
  Alloplastic
       Porous:
             1. Hydroxyapatite
             2.Porous polyethylene(Medpor)
       Non porous
             1.Supramid 
             2. Teflon
             3. Silastic (silicone) sheet
35
           4. Metallic sheet
Methyl metha acrylate
Titanium mesh
Tantalum orbital plate
           5. Vitallium
Absorbable material 
1. Lyophilized tensor fascia lata
2. Polymerized polylactide
3. Polyglycolic acid membrane.
    Experimental work was done on bone morphogenetic protein (BMP) implant with and 
without platelet-rich plasma (PRP), is supposed to promote the fracture consolidation in 
orbital fractures treatment, with minimal inflammation. It may be a good alternative in orbit 
fracture reconstruction.
Autogenous bone:
     Cancellous bone grafts are not used due to high absorption rate, 60- 80% of the volume 
loss. Split thickness calvarial or membranous bones such as ribs, iliac crest or the cranium 
have the lesser absorption rate of 15 – 30 %. These grafts are usually placed with the cortical 
side towards the recipient bone and it needs to be secured by micro or mini-plates.
36
Fig:18 shows Medpor implant
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Complications after orbital floor repair
Early 
1. Infection
2. Bleeding  
3. Loss of vision
4. Diplopia
5. Optic nerve compression at the orbital apex
Late:  usually related to orbital implant
1. Infection
2. Migration
3. Extrusion
4. Inclusion cyst 
5. Proptosis
6. Maxillary sinus fistula
38
Management of late sequelae of blow-out fractures
      
1. Late persistent diplopia
     Diplopia on primary gaze and reading gaze is the interference for the patient. Muscle 
surgery is advocated once the diplopia and the motility are stabilized. The goal of the 
corrective extra ocular muscle surgery is orthophoria in the primary position and as much 
expansion of the binocular field as possible.
     Hypotropia in the primary position with limitation of elevation can be alleviated by ‘L’ 
tenotomy or recession of the involved inferior rectus.
     If upgaze is limited, or up and down gaze is limited, but the eyes are in primary position, 
recessions of inferior and superior rectus can be done.
    If down gaze is limited, with eyes in primary position, then a posterior fixation of 
contralateral inferior rectus (Faden procedure) can be advocated, leaving the primary position 
undisturbed.
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2. Hypophthalmos:
     The vertical misalignment of the eyes with inferior displacement secondary to floor 
fractures and disruption of the orbital suspensory ligaments can be partially corrected by 
augmenting the orbital floor with supramid sheets, bone grafts. The implant should be thicker 
and anterior.
     The more anterior the implant is placed, the more it reduced hypophthalmos. The more 
posterior the implant is placed, the more it reduced enophthalmos 
3. Enophthalmos
    It is the most difficult to correct adequately, if useful vision is to be preserved. Deep 
superior sulcus volume augmentation can be done. Soft tissue fillers like autologous fat, cross 
linked collagen (zyplast), self inflating hydrogel pellets have been tried. Contralateral upper 
lid blepharoplasty may be an effective adjunct technique.
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PART TWO
Aim of the study:
      To evaluate the Orbital wall Fractures and its visual outcome following the treatment.
Objectives:
     1. To analyse the incidence, mode of injury, various clinical presentations, mode of 
treatment and the visual outcome in patients who presented with Orbital wall fractures.
     2. To assess the extra ocular movements and diplopia status following treatment.
Methods of evaluation
           It was a prospective study conducted at Orbit and Oculoplasty department, RIOGOH, 
Egmore, Chennai for a period of 12 months. . 30 patients presented with blow-out fractures
were included in this study.
INCLUSION CRITERIA:
1. Patients presenting with Orbital wall (Blow-out) fractures
2. Age 12- 65 years
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EXCLUSION CRITERIA
1. Patient with No Light perception in the injured eye
2. Patient with pre existing defective vision prior to trauma due to other causes.
3. Associated communited facial bone fractures.
4. Age <12 years
Evaluation of patients:
     All patients presented with blow-out fractures, to the Orbit and Oculoplasty services were 
registered, evaluated and followed up during the study period.
      History of the present illness, mode of injury and the time interval between the injury and 
admission was obtained. Detailed history regarding diplopia, epistaxis and infra orbital 
anesthesia were also obtained.
Examination: 
   
     1.Visual acuity was assessed by using Snellen’s acuity chart
     2.External Inspection for Periorbital edema, Ecchymosis.
     3.Palpation for Subcutaneous emphysema and Orbital step-off deformity.
   4.Detailed slit lamp biomicroscopy of the anterior segment
  5.Extra Ocular Movements for any restriction.
    6. Assessment of infra orbital anesthesia.
   7.Measurement of relative proptosis or Enophthalmos by Hertel's exophthalmometry.
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   8. Intraocular pressure by Applanation tonometer
    
   Pupillary reaction was assessed for the relative afferent pupillary defect by swinging flash 
light. Fields, Colour vision assessment, Fundus examination was done. 
      Diplopia charting was done in patients presented with diplopia. Forced duction test was 
conducted in the patients with restricted extra ocular movements.
Investigations done:
     1.X-ray Orbit:   Water’s view
     2. CT Orbit: axial, coronal cuts were taken in all cases.
Management:
      Majority of the Orbital wall fractures do not need surgical intervention and or treated 
conservatively by observation for 7- 10 days.
       The aim of the treatment is to prevent the permanent vertical diplopia and/or 
cosmetically unacceptable Enophthalmos.
        The factors that determine the risk of the late complications are fracture size, herniation 
of orbital contents into the maxillary sinus and muscle entrapment. 
The fractures were categorized into one of the following categories and managed 
accordingly:
a) Small cracks  without any herniation do not require treatment as the risk of permanent 
complications is small.
b) Fractures involving less than one-third of the orbital floor, with little or no herniation, 
with no significant enophthalmos and diplopia, also do not require treatment.
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      The above two categories were treated conservatively.
c) Fractures involving more than one-third of the orbital floor will usually develop 
significant enophthalmos if left untreated
d) Fractures with entrapment of orbital contents, enophthalmos of >2mm, and significant 
diplopia in the primary position should be repaired within 2 weeks. If surgery is 
delayed, the results are less satisfactory due to secondary fibrotic changes.
The above said two categories were treated surgically.
Conservative treatment:
        The patients were treated conservatively with oral antibiotics, nasal decongestants and 
local ice compression and observed.
      Oral steroids (Tab.Prednisolone1mg/kg) was also given to reduce oedema and to 
decrease the fibrosis. Patient was instructed not to blow the nose.
      Traumatic optic neuropathy was treated with Inj.Methyl Prednisolone 500mg iv bd for 3 
days followed by oral Tab.Prednisolone1mg/kg for 11 days. Daily assessment of fields, 
colour vision was done.
Surgical management:
   Indications for surgery:
 Diplopia in functional gaze(within 300of primary or in down gaze)
 Enophthalmos >2mm, 
 Large fractures(>10mm)
 Positive FDT
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    The ideal time for surgery is within 2 weeks of injury.
    Patients were managed according to their presentation and imaging, by either conservative 
treatment or surgical intervention
    Follow up:
     The patients were followed up at 1 week, 2nd week, 3rd week and 4th week. During the 
follow up period
• Best corrected visual acuity(BCVA) 
• extra ocular movements and 
• diplopia status were measured.
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Fig: 16(a) shows Left eye Elevation restriction
                Fig: 16(b) shows improvement in  elevation following conservative treatment
AGE DISTRIBUTION
          Table:1Age distribution
Age Group      Number of Cases
11 – 20 Years
21 – 30 Years
31 – 40 Years
41 - 50 Years
Total
Chart :1 Bar diagram shows 
    Among the 30 patients, 7 patients (23%) were in the age group of 11
patients(33%) were in the age group of 21
of 31- 40 years and  7 patients(23%) were in the age group of 41
In this study majority of the patients (
The mean age of presentation in our study is 29.96 ± 10.50
11 - 20 years 21 
7
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RESULTS
         % of total
7 23.3
10 33.3
6 20
7 23
30 100
Age distribution of the study patients
- 20 years. 10 
- 30 years. 6 patients(20%) were in the age group 
- 5 0 years
76.6%) were in the age group of 11-40 years.
- 30 years 31 - 40 years 41 - 50 years
10
6
7
No of Cases
No of Cases
(Table:1)
SEX DISTRIBUTION
Table: 2 Sex distribution of the study patients
    
Chart:2 Pie
Pie chart shows the sex distribution with Male :Female ratio 
     Of the total 30 patients 24 patients(80%) were male and 6 patients(20%) were female.
Analysis of sex distribution showed  male preponderance
female(20%),with a ratio 4:1.
20%
Sex
Male
Female
Total
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chart showing the Sex distribution
– 4:1
(80%) in comparison with 
80%
Sex distribution
Male
Female
Number of Cases % of total
24 80
6 20
30 100
AGE AND SEX DISTRIBUTION
Table :3 Age and sex distribution of the study patients
Chart:3 Bar diagram representing 
11-20 years 21
6
1
Age and sex distribution
Age Group
(Years)
Male
11 – 20
21 – 30
31 – 40
41 - 50
6
7
5
6
Total 24(80%)
48
Age and sex distribution of the study patients
-30 years 31-40 years 41-50 years
7
5
6
3
1 1
Male Female
Number of Cases Percentage
Female Total
1
3
1
1
7
10
6
7
23.3
33.3
20.0
23.3
6(20%) 30 100
(%)
MODE OF INJURY
Table :4 Mode of Injury
Chart:4 Bar Diagram representing mode of injury
Out of 30 patients , the most common mode of 
followed by RTA in 7 patients(23%),self accidental hit in one 
Assault
RTA
Fall
Sports
Sell accidental hit
Mode of Injury
Assault
RTA
Fall
Sports
Self Accidental Hit
Total
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injury was assault in 16 patients(53%), 
patent and spots injury .
16
7
4
2
1
Mode of Injury
No of Cases
Number of Cases % of total
16 53.3
7 23.3
4 13.3
2 6.6
1 6.6
30 3.3
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MODE OF OBJECT
Table:5 MODE OF OBJECT
Object Number of Cases % of total
Fist ,Hand 14 47
Stone 7 23
Wood 4 14
Foot 3 10
Head 1 3
Door handle(iron 1 3
Total 30 100
    In this study, out of 30 patients, the most common object was found to be the Fist & Hand 
in  14 patients(47%), followed by stone in 7 patients(23%), wood in 4 patients(14%), Foot 
in3 patients(10%), Head in 1 patient(3%),  Iron door handle in one patient(3%). 
Chart:5 Mode of object 
Pie chart showing the most common object causing 
Hand  followed by stone(23%), wood(14%), Foot(10%) and head and iron door handle  each 
3%
Wood
14%
Stone
23%
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distribution
blow-out fractures with 47% of Fist and 
Fist & Hand
47%
Foot
10%
Head
3%
Door handle
3%
Type of Object
Symptoms
Table:6 Symptoms of the study patients
Symptoms
Pain
Lid oedema
Defective vision
Diplopia
total
Chart : 6 Repre
In our study , the most common presenting 
followed by Lid oedema in 11 patients(37%),
patients(23%)
Pain
16
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Number of Cases % of total
16 53.3
11 36.6
10 33.3
7 23.3
30 100
senting the distribution of symptoms
symptoms were, pain in 16 patients(53%), 
defective vision (33%) and diplopia in 7 
Lid Edema Defective 
vision Diplopia
11
10
7
No of Cases
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  Analysis of Signs
Table:7 shows the signs distribution in study patients
Signs Number of Cases % of Total
Periorbital Edema 20 66.6
Ecchymosis 19 63.3
EOM Restriction* 16 53.3
SCH* 14 46.6
Infra Orbital Anesthesia 5 16.6
Enophthalmos 1 3.3
Hyphema 1 3.3
RAPD* 1 3.3
    In this study .the most common sign was found to be the Periorbital edema in 20 
patients(66.6%), followed by Ecchymosis in 19 patients(63%), EOM Restriction in 16 
patients(53.3%), SCH in 14 patients(46.6%), Infra Orbital Anesthesia in 5 patients(16.6%),
Enophthalmos in 1 patient(3.3%), Hyphema in 1patient(3.3%), RAPD in 1 patient(3.3%).
EOM Restriction* - Extra Ocular Movement Restriction
SCH* - Subconjunctival Hemorrhage
RAPD* - Relative Afferent Pupillary Defect
Chart :7
Bar Chart showing the number of cases presented with signs
0
2
4
6
8
10
12
14
16
18
20
20 19
16
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Represents the Signs distribution
14
5
1 1 1
Peri orbital Edema
Ecchymosis
EOM restriction
SCH
Infra orbital Anaesthetia
Enophthalmos
Hyphema
RAPD
Visual acuity at the time of presentation
Table: 8 shows the Visual acuity at the time of presentation
Chart:8 shows the distri
Bar chart showing visual acuity at the time of presentation
0
2
4
6
8
10
12
6/6 6/9
VA at presentation
Visual acuity at the 
time of presentation
6/6
6/9
6/12
6/60
<6/60
Total
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bution of Visual Acuity at the time of presentation
6/12 6/60
<6/60
No of Cases
No of cases % of Total
7 23.3
12 40
9 30
1 3.3
1 3.3
30 100
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  In this study , all the 30 patients were tested with Snellen’Chart for Best Corrected Visual 
acuity.
Out of 3, 7 patients (23%)had visual acuity of 6/6, 12 patients (40%)had visual acuity of 6/9,
9 patients (30%)had visual acuity of 6/12. 
One patient (3%) presented with Best Corrected Visual acuity of 6/60 due to presence of 
Hyphema.
The remaining one patient(3%) had best Corrected Visual acuity of <6/60 due to Traumatic 
Optic Neuropathy who was treated with Injection Methyl Prednisolone 500mg iv BD 
followed by Tab Prednisolone 1mg/Kg for 11 days.
Of the total 30, majority of the patients (63%)presented with visual acuity of 6/9 .
In this study the Mean Visual acuity at the time of presentation was 0.076 logMAR (i.e. 6/6)
Time of Presentation
Table:9 showing the time of presentation
Time of Presentation
1   -    7th day
8   -    10th day
11  -   14th day
Chart:9 BAR chart showing the time of
Out of 30 patients, 80% of the patients
patients(4) presented 8 – 10th day of injury. 2 patients(6.6%) presented late 
day.
24
0
5
10
15
20
25
30
1 - 7 th day
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Number of Cases % of Total
24 80
4 13.3
2 6.6
presentation
(24) presented within a week of injury.13%
, i.e.
4
2
8 - 10 th day 11 - 14 th day
1 - 7 th day
8 - 10 th day
11 - 14 th day
of the 
after 11th
Evaluation of type of fractures with CT scan 
Table: 10 shows the type of wall distribution
Type of fractures
Floor alone
Medial Wall alone
Floor &Medial wall
Total
Chart :10 Bar chart shows the type of wall distribution
     In our study, we observed that Isolated orbital floor fracture (90%) was more common 
which was presented in 24 patients,
patient (3.3%) and combined floor and medial wall fracture
0
5
10
15
20
25
30
Floor 
27
58
findings
Number of Cases % of Total
27 90
1 3.33
2 6.66
30 100
than isolated medial wall which was presented in one 
in 6.6% of patients(2)
Medial Eall Floor & Medial wall
1 2
No of Cases
. 
Laterality
Table :11 shows the Laterality
Type of 
fractures
Floor alone Medial Wall 
Left 18 1
Right 9 -
Total 27 1
Chart : 12 Pie chart
Out of 30 patients, In this study we found that left sided blow
and which was presented in 21 patients(70) than Right sided fracture presented in 9 
patients(30%).
30%
Type of wall Fracture
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alone
Floor 
&Medial 
wall
Number of 
Cases
% of Total
2 21 70
- 9 30
2 30 100
showing type of wall fracture
-out fracture is more common 
70% Left Right
60
Analysis of management
Table:12 shows the analysis of management
S.No Category* Management No of 
Case
Results
After 1 week After 4 weeks
Satis
factory
Not 
Satisfactory
Satis
factory
Not 
Satisfactory
1 I Conservative 14(47%) 14 - 14 -
2 II Observation
(7 – 10 days)
&
Conservative
10(33%) 9 1 9 -
3 III Surgical 6(20%) 4 2 4 2
All the 30 patients were categorized in three types of categories. According to the category 
the patients were managed.
The Categories :                                                                                                                                                                                                                                                       
Category I:
i)Small fractures not associated with herniation
ii)No diplopia
iii)No Enophthalmos
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Category II:
i)Fractures with little herniation
ii) rapidly improving diplopia
iii)No Enophthalmos
CategoryIII:
i)Large fractures
ii)Significant diplopia
iii)Enophthalmos >2mm
Satisfactory results were considered when:
                -Enophthalmos <2mm
                -No diplopia
Not Satisfactory  results were
                  - Enophthalmos >2mm
                  - Significant diplopia in primary position and / or within 300   on vertical 
movements and in down gaze.
Chart : 12 Flow chart shows the analysis of
i)Small fractures not 
associated with herniation
ii)No diplopia
iii)No Enophthalmos
Conservative
Satisfactory
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treatment
Analysis Of 
Management
i)Fractures with little 
herniation
ii) rapidly improving 
diplopia
iii)No Enophthalmos or 
<2mm
Observation
(7 – 10 days &
Conservative
Satisfactory Not 
Satisfactory
i)Large fractures
ii)Significant 
diplopia
iii)Enophthalmos 
>2mm
Surgical
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         In our study, out of 30 cases of pure blow-out fractures, 14 cases (46.7%) had small 
fracture without any herniation were treated conservatively. All patients had satisfactory 
results. 
               10 patients(33.3%) with small Fractures (less than one-third of the orbital floor), 
with little or no herniation, without any enophthalmos and rapidly improving diplopia were 
treated medically and kept observation for 7- 10 days. Out of 10 patients, 9 patients (90%)
had satisfactory results. Surgical exploration was warranted in the remaining one patient
                6 patients had large fracture with significant diplopia in the primary position and 
enophthalmos were undergone surgical exploration. Out of 6 patients 4 patients (67%) had 
satisfactory results. The remaining 2 patients (33%) had unsatisfactory results.
             In total, conservative approach was adopted to 80% of the patients (24) with 
resolution of diplopia due to reduction in orbital oedema and haemorrhage
            
Management
Table: 13 shows the overall management
Management
Conservative
Surgical
Total
Chart:1
    In this study 80% of the patients
patients (20%) were treated surgically.
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Number of Cases % of Total
24 80
6 20
30 100
3 showing type of management
(24) were treated with conservatively. The remaining two 
Conservative
80%
Surgical
20%
Management
Visual acuity Results after treatment
Table: 14 shows the analysis of Visual acuity Results after treatment
BCVA* after 
treatment ≥ 6/9
After 1 week 28 (93.3%)
After 4 week 29 (96.6%)
    In this study 63.3% (19) patients presented with 6/9 vision.
93.3% (28 patients) with best corrected 
      One patient who presented with 6/60 vision due
6/24 after 1 week and 6/6p after 4 week.
        The remaining one patient presented with <6/60 vision due t
neuropathy was improved to BCVA of 6/24 after 4 week.
BCVA* - Best Corrected Visual Acuity
Chart: 14 Bar chart shows the
27
27.5
28
28.5
29
29.5
30
After 1 week
28
2
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No of cases Total
<6/9
2
1
After treatment it increased to
visual acuity of 6/9.
to hyphema was improved to
o traumatic optic 
analysis of Visual acuity Results after treatment
After 4 week
29
1
<6/9
>6/9
30
30
BCVA of 
Diplopia results
Table: 15 shows the analysis of treatment of diplopia and its results
Management of 
diplopia Satisfactory
Conservative
Surgical
Total 4(57.1%)
        In this study 23.3% (7) patients 
conservatively and 5 patients were undergone 
(10%)had persistant diplopia.
Chart(15) shows analysis of treatment of diplopia and its results
0
0.5
1
1.5
2
2.5
3
3.5
4
4.5
5
Conservative
1
1
66
Number of Cases Total
Not Satisfactory
1 1
3 2
3(42.8%)
presented with diplopia. Out of 7, 2 patients were treated 
surgery. After treatment, out of 30, 3 patients 
Surgical
3
2
Not satisfactory
Satisfactory
2
5
7
Ocular motility restriction results
Table: 16 shows the analysis of Ocular motility restriction results
Management/
Satisfactory level
Satisfactory
Conservative 9(56.2%)
Surgical 4(25%)
Total 13(81%)
       Out of 16 patients (53.3%) who
patients(62.5%) were treated conservatively. Surgical management was done in 6 
patients(37.5%). After management 81%(13)patients showed improvement in ocular 
movement. The remaining 3 (9%)patients had unsatisfactory results.
Chart: 16 Bar cha
0
1
2
3
4
5
6
7
8
9
Conservative
9
1
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:
No of Cases
Total
Not Satisfactory
1(6.2%) 10(62.5%)
2(12.5%) 6(37.5%)
3(9%) 16
presented with restricted ocular movements, 10 
rt shows Ocular motility restriction results
Surgical
4
2
Satisfactory
Not Satisfactory
(100%)
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Analysis of overall treatment and the Results 
Table: 17 shows the Analysis of overall treatment and the Results 
Management/
Satisfactory Level
No of cases
Total Satisfactory Not Satisfactory
Conservative 23(77%) 1(3%) 24(80%)
Surgical 4(13%) 2(7%) 6(20%)
Total 27(90%) 3(10%) 30
       In this study, out of 30 patients, 24 patients (80%) were treated conservatively, and 20% 
patients(6) were treated surgically. Out of 24 conservatively treated patients, 23 patients
(96%) had satisfactory results, remaining 4% (1) patient had unsatisfactory results. Out of 6 
surgically treated patients, 4 patients (13%) had satisfactory results and remaining 2 patients 
had unsatisfactory results.
    Of the total 30, 27 patients (90%) showed satisfactory results and 3 patients (10%) had 
unsatisfactory results
    Out of these 3 unsatisfactory patients, one was treated conservatively; Surgical exploration 
was warranted in these one patient. The remaining 2 unsatisfactory patients who underwent 
surgery, presented after 12 days of injury with enophthalmos > 2mm and significant diplopia
      In our study the P value for the overall satisfactory level of the management was
<0.05(0.0379) which is statistically significant.
Chart:16 Bar diagram shows the Analysis of overall treatment and the Results
0
5
10
15
20
25
Conservative
Surgical
23
1
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Satisfactory
Not satisfactory
4
2
Satisfactory
Not satisfactory
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Discussion
1.30 patients were included in this prospective study.
2. Age:
     In our study 76.6% of patients were in the age group of 11-40 years. The most common 
age group of presentation was 2nd – 4th decade of life.
The mean age of presentation in our study was 29.96 ± 10.50
  3. Sex
     Out of the 30 patients studied, the majority were males and they constituted  80% of the 
group, while females constituted 20% of the group.
     In our study we observed the male preponderance with a ratio 4:1
       Analysis of Orbital Bone Fractures: A 12- Year Study of 391 Patients
Journal of craniofacial surgery July 2009,Vol20-issue-4, pp 1218-1223
        The mean age of the patients was 31.1 years .The most common age group was the third 
decade of life(32.5%).There was a significant male predominance in all age groups, with a 
ratio of 4.43:1. 
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4. Mode of Injury:
     In our study we found the most common mode of injury was assault (53%), followed by 
RTA (30%) and fall (13.3%).
    The most common object caused the blow out fractures was Fist /Hand(47%) , followed by 
stone(23%).
5. Symptoms
In our study 53% patients presented with pain followed by lid oedema of 36% and defective 
vision in 33%
Diplopia was presented in 23% of patients
6. Signs:
Most common signs were periorbital edema, ecchymosis and Sch.
EOM restriction presented in 53% of patients
Enophthalmos presented in 3% of patients
An analysis of 733 surgically treated blow out fractures,
Ophthalmologica 2010;224:164-175
       Violent assault was the leading cause of the fractures, followed by fall/slip and traffic 
accidents. Common sign and symptoms were Periorbital edema,Ocular motility restriction, 
diplopia and Enophthalmos.
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7. Visual acuity at the time of presentation
     In our study, 63% patients had visual acuity of 6/9, 40% had visual acuity of 6/12, at the 
time of presentation.
     One patient (3%) presented with 6/60 due to hyphema. One patient presented (3%) with 
VA <6/60 due to traumatic optic neuropathy.
Mean Visual acuity at presentation was 0.076 logMAR (i.e. 6/6)
8. Time of Presentation
      In our study, we found that 80% of the patients presented within one week of injury. 2 
patients presented after 11th day. Out of 2 patient 1 patient had enophthalmos > 2mm , the 
other patient presented with significant diplopia. These two patients were taken surgical 
management
9.      In our study, we observed that Isolated orbital floor fracture (90%) was more common 
than isolated medial wall and combined floor and medial wall fracture. Left sided fracture is 
more common than Right sided fracture.
Analysis of Orbital Bone Fractures: A 12- Year Study of 391 Patients
Journal of craniofacial surgery July 2009,Vol20-issue-4, pp 1218-1223
Most common isolated orbital bone fracture site was orbital floor.
10. FDT was crucial to the diagnosis of the cause of restriction of movement.
11. CT scan was a superior diagnostic tool to X-ray orbit which missed subtle fractures and 
soft tissue entrapment.
73
12. In our study, out of 30 cases of pure blow-out fractures, 14 cases had small fracture 
without any herniation were treated conservatively. All patients had satisfactory results. 
13.10 patients with small Fractures (less than one-third of the orbital floor), with little or no 
herniation, without any enophthalmos and rapidly improving diplopia were treated medically 
and kept observation for 7- 10 days.
        Out of 10 patients, 9 patients had satisfactory results. Surgical exploration was 
warranted in the remaining one patient.
14. 6 patients had large fracture with significant diplopia in the primary position and 
enophthalmos were undergone surgical exploration. Out of 6 patients 4 patients (67%) had 
satisfactory results. The remaining 2 patients(33%) had unsatisfactory results.
15. In total, conservative approach was adopted to 80% of the patients (24)  with resolution of 
diplopia due to reduction in orbital oedema and haemorrhage.
16.In total, surgical intervention was done for 7 patients.
A retrospective study of untreated orbital blow out fractures; Journal of Oral and 
Maxillofacial Surgery,46;12;1988;1033-1037
Surgical intervention is recommended only in those patients who demonstrate residual 
diplopia in primary gaze and restricted ocular motility that persists after 10 days, the 
presence of Enophthalmos greater than 2 mm and gross disruption of the orbital floor as 
confined by CT.
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17.Type of approach
      Out of 7 patients, transconjunctival approach was done in 5 patients and subciliary 
approach was done in 2 patients. All 7 patients were managed with titanium mesh.
American association of  Oral & Maxillofacial Surgeon, Journal vol:61,issue-4,April 
2003,p:442-453
Although there was a great individual variability & both materials could be successfully 
used, the orbits reconstructed with titanium mesh showed better overall reconstruction than 
those reconstructed with bone graft.
18. Best corrected Visual acuity:
      In this study 63.3% patients presented with 6/9 vision. After treatment it increased to 
93.3% with best corrected visual acuity of 6/9.
      One patient presented with 6/60 vision due to hyphema was improved to BCVA of 6/24 
after 1 week and 6/6p after 4 week.
      The remaining one patient presented with <6/60 vision due to traumatic optic neuropathy 
was improved to BCVA of 6/24 after 4 week.
19.  Diplopia 
    In this study 23.3% (7) patients presented with diplopia. After treatment, out of 30, 3 
patients (10%)had persistant diplopia. 
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20. Ocular motility restriction
     16 patients (53.3%) presented with restricted ocular movement. After management 
81%(13)patients showed improvement in ocular movement. The remaining 3 (9%)patients 
had unsatisfactory results.
21.In this study, following treatment, out of 30 patients, 27 patients(90%) showed satisfactory 
results. 3 patients (10%) had unsatisfactory results.
    Out of these 3 unsatisfactory patients, one was treated conservatively, Surgical exploration 
was warranted in these one patient.
     The remaining 2 unsatisfactory patients who underwent surgery, presented after 12 days 
injury with Enophthalmos and significant diplopia
J AAPOS.2007 April;11(2):142-7
Linear non displaced orbital fractures with muscle entrapment
    Despite prompt surgical repair, limited elevation and depression occur in the early 
postoperative period, possibly due to oedema, haemorrhage and ischemia. Recovery of 
normal ocular motility may take weeks or months.
Ophthalmology.2000 Oct;107(10):1875-9
   For patients with severe limitation of ductions ,early surgical repair within 7 days of injury 
resulted in more rapid improvement of ductions and diplopia than surgery performed later.
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SUMMARY
1. The most common age group of presentation was 2nd – 4th decade of life. The mean 
age was 29.96 ± 10.50.
2. There was a male preponderance.
3. The most common mode of injury was assault , followed by RTA
4. The most common object was Fist /Hand.
5. The most common symptoms were pain, lid edema followed by defective vision  and 
Diplopia
6. Most common signs were periorbital edema, ecchymosis and EOM restriction
7. FDT was crucial to the diagnosis of the cause of restriction of movement.
8. CT scan was a superior diagnostic tool to X-ray orbit which missed subtle fractures 
and soft tissue entrapment.
9. Isolated orbital floor fracture (90%) was more common than isolated medial wall and 
combined floor and medial wall fracture.
10. Conservative management was ideal in cases where there is small fracture and no 
herniation or diplopia.
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11. Patients are kept under observation for 7 -10 days less than one-third of the orbital 
floor, with little or no herniation, without any enophthalmos and rapidly improving 
diplopia
12. Surgery is warranted in cases of significant diplopia or enophthalmos > 2mm and 
fracture involving more than half of the orbital floor .
13. Most of the patient had BCVA of 6/9 after treatment
14. Persistant diplopia and Ocular motility restriction was found in the patients who 
presented late with the need of surgical exploration.
15. Surgical intervention within 7-10 days gives good result.
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CONCLUSION
       The goal of the treatment of Orbital blow-out fracture is restoration of orbital volume 
and its integrity. However nuances of treatment vary according to specific setting and injury.
       The management of   blow out fractures depend upon the fracture size, herniation of 
orbital contents into the maxillary sinus, muscle entrapment and diplopia.
       Most of the fractures are managed conservatively. The visual outcome of the blow out 
fracture is good, if the time of intervention is within 7- 10 days.
      All patients sustaining blow-out fractures with associated reduction in visual acuity and 
diplopia should be reported to Ophthalmologist as early as possible for complete ophthalmic 
assessment and for the early treatment initiation for the better visual outcome.
PART III
                                                         
PROFORMA
NAME  :
AGE/SEX :
I.P NO :
CHIEF COMPLAINTS:
MODE OF INJURY:
TIME OF INJURY
TREATMENT HISTORY : 
                                              Medications
                                              Surgery
PERSONAL HISTORY :
VISUAL ACUITY AT THE TIME OF EXAMINATION : 
EXAMINATION:                              RE                                          LE
                 Ecchymosis
                 Edema
                 Proptosis
                 Enophthalmos
                 Orbital margin Tenderness
                 Orbital step off
                 Infra orbital  Sensation 
                 crepitus
                Nasal examination
EXTRA OCULAR MOVEMENTS
FORCED DUCTION TEST
OTHER EXAMINATION :
LIDS :
CONJUNCTIVA :
CORNEA :.
IRIS :
ANTERIOR CHAMBER :
PUPIL :
SWINGING FLASH LIGHT TEST : To detect RAPD
LENS :
FUNDUS :
INTRA OCULAR PRESSURE :
INVESTIGATIONS :
           X-RAY/ CT/MRI
                              Pure
                              Impure
                              No of orbital wall fractured
                              Which  orbital wall fractured
                              Other findings
MODE OF TREATMENT
                          Medical
                          Surgical intervention
MASTER
CHART
On discharge 1 month On discharge 1 month On discharge 1 month
1 Gnanasekar 28/M 21312 Assault 7th day DV, E PE, Ec, SCH
RE:6/6
LE:6/9
elevation - Lt Floor C - 6/6 6/6 - - Full Full S
2 Banu 30/F 19181 Assault 8th day DV -
RE:6/9
LE:6/6
elevation - Rt Floor C - 6/6 6/6 - - Full Full S
3 Harisrinivasan 14/M 21345 Fall(train) 7th day DV PE, Ec, SCH
RE:6/6
LE:6/9
full + Lt Floor C - 6/6 6/6 - - Full Full S
4 Joshwa 22/M 51014 RTA 3rd day DV PE, Ec, SCH
RE:6/6
LE:6/9
full - Lt Floor C - 6/6 6/6 ↓ - Full Full S
5 Kannan 36/M 505171 Assault 2nd day DV, E PE, Ec, SCH, IOS↓ RE:6/6
LE:6/9
elevation + Sx 9th Day 6/6p 6/6 ↓ - Full Full S
6 Mani 45/M 12312 Assault 4th day Pain, DV -
RE:6/6
LE:6/9
full - Lt Floor C - 6/6p 6/6 - - Full Full S
7
Mariya
andhuvan
48/M 31191 Assault 7th day Pain, DV  -, Ec, SCH
RE:6/6
LE:6/12
full - Lt Floor C - 6/9 6/6p - - Full Full S
8 Nimmi Mary 19/F 29341 Assault 2nd day DV  -
RE:6/6
LE:6/6
elevation + Lt Floor C - 6/6 6/6 ↓ - Full Full S
9 Santhosh 13/M 21134 Self fall 7th day DV  -
RE:6/6
LE:6/6
elevation +
Lt Floor with 
IR entrapment
Sx 12th Day 6/6 6/6  +  + elevation elevation NS
10 Sujatha 38/F 10025 Assault 5th day DV,Pain  -,- , SCH
RE:6/6
LE:6/6p
elevation +
Lt Floor with 
IR entrapment
Sx 10th Day 6/6 6/6 ↓  - Full Full  S
11 Yuvaraj 35/M 12439 Assault 2nd day DV,Pain PE,Ec,SCH
RE:6/6
LE:6/6p
Full  - Lt Floor C  - 6/6 6/6  -  - Full Full  S
12 Shanthi 45/F 67155 Assault 12th day DV  -,Ec,SCH
RE:6/6
LE:6/9
elevation  - Lt Floor C  - 6/9 6/6  -  - Full Full  S
13 Bharani 16/M 5448 RTA 5th day Edema PE,Ec,SCH
RE:6/6
LE:6/6
Full  - Lt Floor C  - 6/6 6/6  -  - Full Full  S
14
Peter
Arokayasamy 32/M 5497 Assault 3rd day DV PE,Ec,SCH
RE:6/12
LE:6/6
Full  - Rt Floor C  - 6/9 6/6  -  - Full Full  S
15 Palani 30/M 5591 Self fall 2nd day DV
PE,Ec,SCH,
Hyphema
RE:6/6
LE:6/60
elevation  +
Lt Floor & Med W
 with IR entrapment
Sx 10th Day 6/12 6/9 ↓  - Full Full  S
16 Senthil 24/M 5321 RTA 10th Day DV  -,-,SCH
RE:6/6
LE:6/9
Full  - Lt Floor C  - 6/6 6/6  -  - Full Full  S
17 Paramashivam 32/M 21003 Assault 7th day DV  -
RE:6/6
LE:3/60
Full  - Lt Medial wall C  -
4/60 with PH
6/36
6/60 
with PH
6/24
 -  - Full Full  S
18 Sanjay Kumar 15/M 56677
(Hit with hand)
sports
4th day DV PE, Ec, SCH
RE:6/6
LE:6/6
elevation  +
Lt Floor 
 with IR entrapment
Sx 10th Day 6/6 6/6 ↓  - Full Full  S
19 Ganganathan 45/M 5214 Assault 2nd day Pain PE, Ec
RE:6/9
LE:6/6
elevation  - Rt Floor C  - 6/6 6/6  -  - Full Full  S
20 Srinivasan 20/M 13567
sports injury
(Hit with head)
3rd day DV  -, -, -
RE:6/6
LE:6/9
Full  - Lt Floor C  - 6/6 6/6  -  - Full Full  S
21 Mathan 30/M 27336 Assault 2nd day pain 
 -, -, -, IOS ↓ RE:6/6
LE:6/6
Full  - Rt Floor C  - 6/6 6/6  -  - Full Full  S
22 Veni 27/M 25755 Assault 12th Day DV
 , Ec, SCH
IOS ↓,En RE:6/6
LE:6/6p
elevation  +
Rt Floor 
 with IR entrapment
Sx 14th Day 6/6 6/6  +  + elevation elevation NS
23 Rajirao 18/M 10177 RTA 5th Day DV,Pain  -, -, -
RE:6/6
LE:6/12
Full  - Lt Floor C  - 6/9 6/6  -  - Full Full  S
24 Ponmozhi 25/F 17289 Assault 3rd day DV,Pain PE, Ec, SCH, IOS↓ RE:6/6
LE:6/12
elevation  + Lt Floor C  - 6/6p 6/6  + +  Elevation Elevation  NS
25 Parthiban 40/M 17057 Assault 2nd day DV PE,E,SCH
RE:6/6
LE:6/9
elevation  - Lt Floor C  - 6/6p 6/6  -  - Full Full  S
26 Senthilnathan 25/M 801 RTA 3rd day DV PE,Ec,SCH
RE:6/9
LE:6/6
Full  - Rt Floor C  - 6/6p 6/6  -  - Full Full  S
27 Venkatesan 42/M 491056 Assault 2nd day DV,Pain PE,Ec,SCH
RE:6/6
LE:6/12
elevation  - Lt Floor C  - 6/9 6/6p  -  - Full Full  S
28 Arun 22/M 3456 RTA 5th Day DV,Pain PE,Ec,SCH
RE:6/9
LE:6/6
elevation  - Rt Floor C  - 6/6 6/6  -  - Full Full  S
29 Pancharam 42/M 2074 RTA 3rd day DV PE,Ec,SCH
RE:6/6
LE:6/9
Full  - Lt Floor C  - 6/6 6/6  -  - Full Full S
30 Perumal 41/M 72892 Hit with door 3rd day DV,Pain PE,Ec,SCH
RE:6/12
LE:6/6
elevation  - Rt Floor C  - 6/9 6/6  -  - Full Full S
6. Time of 
Presentation
7. Symptoms 8. Signs1. S.No 2. Name 3. Age/Sex 4. IP/OP no 5. Mode of injury 19. Results
18. EOM
Restriction9. VA
10. EOM
Restriction
11. Diplopia 12. Type of  Wall Fractured 13. Management 14. Time of surgery
16. VA 17. Diplopia
INDEX TO MASTER CHART
1. Serial Number
2. Name of the patient
3. Age/Sex
4. Out patient/In patient
5. Mode of Injury
        RTA: Road Traffic Accident
6. Symptoms
         DV: defective vision
         E: Edema
7. Signs
     PE: Periorbital Edema
     Ec: Ecchymosis
    SCH: Suconjunctival Haemorrhage
    IOS ↓: Infra orbital anaesthetia
    En: Enophthalmos
8.VA- Best corrected visual acuity
            RE: Right eye
            LE: Left eye
            P:   partial
9. Diplopia
         +    :  present
- : absent
10.Type of wall fracture
            LT : Left
            RT: Right
            IR : Inferior Rectus
11.Management
           C : Conservative
           Sx : Surgical
12.Results
          S : Satisfactory
          NS : Not Satisfactory
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